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INTRODUCTION
This is version 1.3 of a checklist that was developed at practiCalfMRI.blogspot.com. Changes since version 1.2 are explained in release notes, below.
Scope:
The current list deals with experimental parameters used in the fMRI data acquisition, as well as any processing steps that might be performed on the scanner before data is exported offline. Data processing steps performed after acquisition but before statistical modeling are typically called "pre-processing" by the fMRI community but "post-processing" by physicists. I have abided by the fMRI community's convention but have used quotation marks to emphasize those areas where there may be ambiguity. For example, spatial smoothing or filtering might be performed on the scanner or offline; it is important to know the entire provenance of the data submitted to subsequent analysis. This list does not deal with "pre-processing" exhaustively, however, because most steps -slice timing correction, realignment for motion correction, etc. -are generally performed after the data have been exported from the scanner. Guidelines for complete reporting of "pre-processing" steps, as well as experimental design and statistical modeling, can be found in the Poldrack reference.
Categories: Parameters are sorted into Essential and Supplemental categories based on value to a typical reader of an fMRI paper. Within each category the parameters are loosely sorted by functional similarity. In the Essential category are parameters whose omission would challenge a reader's ability to comprehend the experiment. Thus, there are several acquisition options -sparse EPI for auditory stimulus delivery is one example -classified under Essential even though they are rarely used. The assumption is that everyone would report all the Essential parameters used, i.e. that a reviewer should be expected to fault a paper that doesn't contain all the Essential parameters. Supplemental parameters can be extremely useful in assisting others in designing follow-up studies. Their inclusion may also demonstrate a solid understanding of the acquisition.
REL ATIONSHIP TO PRIOR CHECKLISTS
Here is the list of parameters recommended for reporting according to Poldrack et al. in 2008: The Cardiology Show From ACC
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The current list is more expansive in acquisition technical terms. However, some of the items included by Poldrack et al. don't feature here because they relate more closely to the experimental design. Specifically, the number of experimental sessions and the volumes acquired per session (as well as the number of separate time series acquisitions per session, which wasn't included previously) is usually a function of the task, not the scanner performance. Likewise, the scanner's performance is the same whether the slice prescription is whole brain for an adolescent or partbrain for an adult. These parameters should be described separately in the larger description of the experiment, leaving us with the task of what the scanner is doing during each time series acquisition. However, for the most part the Essential column of the current list matches the previous suggestions given above. I refer you back to Poldrack et al. for considerations on experimental design reporting.
RELEASE NOTES FOR VERSION 1.3
The current version (v1.3) of the checklist is available as a PDF under Additional Assets at the end of this paper. You can access earlier versions of the checklist (with version history) via the blog post for version 1.2. Parameter explanations appear in the final section.
Updates/changes from v1.2:
-The "Pre-scan normalization" parameter has been renamed "Signal intensity correction/normalization." -Reviewed and revised explanatory notes.
-New parameters: RO partial Fourier scheme, Number of echoes, Saturation bands, Gradient nonlinearity correction, Z-shim gradient correction, On-resonance adjustment. 
ESSENTIAL -SCANNER
Magnetic field strength: Given in tesla (T). In lieu of magnetic field strength the scanner operating frequency (in MHz) might be considered acceptable if proton (1-H) fMRI can be assumed.
Console type/model:
The product name of the console/platform used as the pulse sequence controller, e.g. TIM/Trio, HDx, Achieva. Any upgraded or non-standard hardware should be reported.
ESSENTIAL -HARDWARE OPTIONS
Rx coil type: For standard coils provided by the scanner vendor, a simple description consisting of the number of independent elements or channels should suffice, e.g. a 12-channel phased array coil, a 16-leg birdcage coil. Custom or third-party coils might warrant more detailed information, including the manufacturer. Most head-sized coils are Rx-only these days, but specifying Rx-only doesn't hurt if there could be any ambiguity, e.g. a birdcage coil could quite easily be Tx/Rx.
ESSENTIAL -IN-PL ANE SPATIAL ENCODING
Pulse sequence type: A generic name/descriptor is preferred, e.g. single-shot EPI, or spiral in/out.
Number of shots (if > 1):
Multi-shot EPI isn't a common pulse sequence; single-shot EPI is by far the most common variant, even if acquired using parallel imaging acceleration. I include this option to reinforce the importance of reporting the spatial encoding accurately.
PE acceleration factor (if > 1):
This is usually called the acceleration factor, R in the literature. Vendors may use their own branded notation, e.g. iPAT factor, ASSET factor. PE acceleration type (if > 1): Generic names for parallel imaging methods, such as SENSE or GRAPPA, are preferred. Trade names may be acceptable provided that the actual (published) method can be deciphered from the scanner vendor and console type.
PE partial Fourier scheme (if used):
Convention suggests listing the acquired portion/fraction of k-space rather than the omitted fraction. Any fraction that makes sense could be used, e.g. 6/8 or 48/64 are clearly equivalent. It is useful to specify whether early or late echoes were omitted. Also, reconstruction other than zero filling, e.g. conjugate synthesis, should be specified.
RO partial Fourier scheme (if used):
While uncommon, the continued development of fMRI at 7 T may popularize this method of shortening the echo train in EPI. Reporting should follow the guidelines for PE partial Fourier.
ESSENTIAL -SPATIAL PARAMETERS
Inplane matrix: This should be the acquired matrix. If partial Fourier is used then it is beneficial to report the corresponding full k-space matrix as well as the partial Fourier fraction.
(See also the Inplane reconstructed matrix parameter in the Supplemental section.)
Inplane filtering (if any): Non-experts may be unaware that filtering might be applied to their "raw" images before they come off the scanner. It is imperative to check and report whether any 1 https://thewinnower.com/papers/a-checklist-for-fmri-acquisition-methods-reporting-in-the-literature 4/8 spatial smoothing or filtering was applied on the scanner.
Slice thickness: For now I would use the numbers reported by the scanner, even though there may be some small variation across scanner vendors and across pulse sequences. For example, some vendors may use full width at half slice height while others may use a definition of slice width at or near the base.
Interslice gap: Best specified in mm. And as for the Slice thickness, there may be some small discrepancy between nominal and actual values depending on implementation.
Slice acquisition order:
Interleaved or contiguous would be sufficient, although explicit descending (e.g. head-to-foot) or ascending (e.g. foot-to-head) options for contiguous slices would be acceptable, too. Presumably, the use of slice timing correction will be reported under the subsequent "pre-processing" steps.
Slice prescription: The orientation of the slice packet described in either logical (e.g. transverse) or anatomical (e.g. axial, coronal) terms.
ESSENTIAL -TIMING PARAMETERS
TR: For single-shot EPI with no sparse sampling delay the TR also happens to be the acquisition time per volume of data. But if sparse sampling or multiple shot-acquisition is being used then the TR should be clearly reported relative to these options. The conventional definition of TR is the time between successive RF excitations of the same slice. Ensure proper reporting of the TR (which affects the signal properties through T relaxation) and the per volume acquisition time, if different. The latter time is of importance in statistical modeling and unless otherwise specified a reader may assume the per volume acquisition time equals TR.
TE:
By convention the TE is defined as the time at which the center of k-space is acquired. If spin echo BOLD is used then any offset of the k-space origin from TE (that is, asymmetric spin echo) should be specified.
No. of volumes in time series:
Dummy scans (not saved to disk) should be reported separately. Likewise, the use or rejection of the first n volumes for task-related reasons, e.g. to allow a subject to acclimatize to the scanner sounds, should also be reported separately in the postprocessing segment of the experiment.
No. of averages per volume (if > 1):
The majority of fMRI experiments use one signal average per TR for single-shot EPI/spiral. Use of more than one signal acquisition per k-space segment (or entirety of k-space) must be reported explicitly.
Number of echoes (if > 1):
Dual and multi-echo acquisitions are being used to model BOLD from non-BOLD signal components. Include the array of TEs, any in-plane acceleration, etc.
ESSENTIAL -RF & CONTRAST
Fat suppression scheme: It's sufficient to state that fat saturation or fat suppression was used, for example. Further details aren't required unless the scheme was non-standard, e.g. a custom spatial-spectral excitation scheme.
Saturation bands (if used):
An uncommon approach to attain reduced FOV imaging with minimal/no signal aliasing.
ESSENTIAL -SLICE ACCELERATION
SMS/MB acceleration factor: The number of slices excited simultaneously, equivalent to the spatial acceleration in the slice dimension. The total number of slices (Number of slices parameter) will be divisible by the SMS/MB acceleration factor. Note that the slice dimension acceleration (this parameter) is independent of any in-plane acceleration (e.g. SENSE, GRAPPA) and should be reported independently. For example, GRAPPA with R=2 should be reported as suggested in the In-Plane Spatial Encoding section, while slice acceleration should be reported here. It is unacceptable to combine the parameter reporting as one grand, overall acceleration because the practical consequences of each option are very different.
Sequence/recon name &/or version: Unlike many single-shot EPI sequences that are vendor products, most SMS/MB sequences are being actively developed and change frequently. It is imperative to report version numbers for both the acquisition and, if they aren't coupled, the reconstruction. If reconstruction is performed offline, report the method used, and any version number, in full.
